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PROBLEM TO BE SOLVED: To reduce a period and labor required for numerical analysis by fully 
automatically dividing a complex shape into meshes for numerical analysis. 

SOLUTION: In the hardware constitution of an analytical model generating device, an input device 103, a 
display device 104 and an auxiliary storage device 102 are connected to a computer 101 and an analytical 
model consisting of many fine polyhedral elements is generated from a calculation area to be numerically 
analyzed. The surface shape of the calculation area is defined, a regulated division space consisting of many 
polyhedral fine elements is defined and fine elements in which the rate of volume of a portion included in the 
calculation area is smaller than a prescribed minimum filling ratio out of the many polyhedral fine elements 
are removed. An analytical model for approximating the calculation area is obtained by a set of remaining fine 
elements. After selecting the fine elements, the surface vertexes of the remaining fine elements are moved to 
the surface of the calculation area. After moving the surface vertexes, the internal vertexes of the fine 
elements of which surface vertexes have been moved are moved correspondingly to the movement of the 
surface vertexes. 
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[DETAILED DESCRIPTION OF THE INVENTION] 
[0027] In step 3, the computer 101 reads the surface 
data from the RAM 101 (random access volatile memory) , 
defines a rectangular solid A containing the 
computational region as shown in Fig. 4, and divides 
the rectangular solid A into state of lattices defining 
a pitch to divide each. The pitches to divide each side 
may be nonuniform, may be for the operator to input 
through the input device 103, or may be automatically 
computed from the shape . Furthermore, ins tead the shape 
of the rectangular solid A, the shape of a tetrahedron, 
parallelepiped, sphere, cylinder, or the like may be 
applied in accordance with the shape of the 
computational region . In this case, the steps following 
can be realized by changing the coordinate system to 
a coordination system consisting of line coordinate 
axes in three directions which are not parallel with 
each other, a polar coordinate system, a cylindrical 
coordinate system, or the like. In the present 
invention, a space consisting of many fine 
space-elements defined like this is referred to a 
normalized division space. 

[0032] In step 5, the computer 101 obtains, by removing 
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fine elements of which the filling ratio F is less than 
or equal to the minimum filling ratio Fm, first 
approximate mesh G where the computing areas are 
approximated to step-wise. Fig. 9 shows an example of 
the sectional shape. The value of the appropriate 
minimum filling ratio Fm is preferable to set, though 
depending on the shape and lattice interval, within 
0.1 to 0.3. The smaller Fm is set, the more possible 
to avoid dropping of a fine element having a portion 
included in the computing area, but the increase excess 
volume is added. 
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